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The shaping and functional consequences of the microRNA landscape in breast cancer.
Dvinge H, Git A, Gräf S, Salmon-Divon M, Curtis C, Sottoriva A, Zhao Y, Hirst M, Armisen J, Miska EA, Chin SF, Provenzano E, Turashvili G, Green A, Ellis I,Aparicio S, Caldas C.

1] Cancer Research UK Cambridge Institute and Department of Oncology, University of Cambridge, Li Ka Shing Centre, Robinson Way, Cambridge CB2 0RE, UK [2] [3].

Abstract

MicroRNAs (miRNAs) show differential expression across breast cancer subtypes, and have both oncogenic and tumour-suppressive roles. Here we report the miRNA expression profiles of 1,302 breast tumours with matching detailed clinical annotation, long-term follow-up and genomic and messenger RNA expression data. This provides a comprehensive overview of the quantity, distribution and variation of the miRNA population and provides information on the extent to which genomic, transcriptional and post-transcriptional events contribute to miRNA expression architecture, suggesting an important role for post-transcriptional regulation. The key clinical parameters and cellular pathways related to the miRNA landscape are characterized, revealing context-dependent interactions, for example with regards to cell adhesion and Wnt signalling. Notably, only prognostic miRNA signatures derived from breast tumours devoid of somatic copy-number aberrations (CNA-devoid) are consistently prognostic across several other subtypes and can be validated in external cohorts. We then use a data-driven approach to seek the effects of miRNAs associated with differential co-expression of mRNAs, and find that miRNAs act as modulators of mRNA-mRNA interactions rather than as on-off molecular switches. We demonstrate such an important modulatory role for miRNAs in the biology of CNA-devoid breast cancers, a common subtype in which the immune response is prominent. These findings represent a new framework for studying the biology of miRNAs in human breast cancer.
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Oligodendrogliogenic and neurogenic adult subependymal zone neural stem cells constitute distinct lineages and exhibit differential responsiveness to Wnt signalling.

Ortega F, Gascón S, Masserdotti G, Deshpande A, Simon C, Fischer J, Dimou L, Chichung Lie D, Schroeder T, Berninger B.

1] Department of Physiological Genomics, Institute of Physiology, Ludwig-Maximilians University Munich, Schillerstrasse 46, D-80336 Munich, Germany [2] Institute of Physiological Chemistry, University Medical Center Johannes Gutenberg University, Hanns-Dieter-Hüsch-Weg 19, D-55128 Mainz, Germany.

Abstract

The adult mouse subependymal zone (SEZ) harbours adult neural stem cells (aNSCs) that give rise to neuronal and oligodendroglial progeny. However it is not known whether the same aNSC can give rise to neuronal and oligodendroglial progeny or whether these distinct progenies constitute entirely separate lineages. Continuous live imaging and single-cell tracking of aNSCs and their progeny isolated from the mouse SEZ revealed that aNSCs exclusively generate oligodendroglia or neurons, but never both within a single lineage. Moreover, activation of canonical Wnt signalling selectively stimulated proliferation within the oligodendrogliogenic lineage, resulting in a massive increase in oligodendrogliogenesis without changing lineage choice or proliferation within neurogenic clones. In vivo activation or inhibition of canonical Wnt signalling respectively increased or decreased the number of Olig2 and PDGFR- α positive cells, suggesting that this pathway contributes to the fine tuning of oligodendrogliogenesis in the adult SEZ.
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Tissue transglutaminase regulates β-catenin signaling through a c-Src-dependent mechanism.

Condello S, Cao L, Matei D.

*Department of Medicine, †Department of Biochemistry and Molecular Biology, ‡Melvin and Bren Simon Cancer Center, §Department of Obstetrics and Gynecology, and ∥Veterans Affairs Roudebush Hospital, Indiana University School of Medicine, Indianapolis, Indiana, USA.

Abstract

Tissue transglutaminase (TG2) is a multifunctional enzyme involved in protein cross-linking and cell adhesion to fibronectin (FN). In cancer, TG2 induces an epithelial to mesenchymal transition, contributing to metastasis. Because cadherins bind β-catenin at cell-cell junctions, disruption of adherens junctions destabilizes cadherin-catenin complexes. The goal of the present study was to analyze whether and how TG2 interacts with and regulates β-catenin signaling in ovarian cancer (OC) cells. We observed a significant correlation between TG2 and β-catenin expression levels in OC cells and tumors. TG2 augmented Wnt/β-catenin signaling, as evidenced by enhanced β-catenin transcriptional activity, inducing transcription of target genes cyclin D1 and c-Myc. By promoting integrin-mediated cell adhesion to FN, TG2 physically associates with and recruits c-Src, which in turn phosphorylates β-catenin at Tyr654, releasing it from E-cadherin and rendering it available for transcriptional regulation. By interacting with FN and enhancing β-catenin signaling, complexed TG2 stimulates OC cell proliferation. In summary, our data demonstrate that TG2 regulates β-catenin expression and function in OC cells and define the c-Src-dependent mechanism through which this occurs.-Condello, S., Cao, L., Matei, D. Tissue transglutaminase regulates β-catenin signaling through a c-Src-dependent mechanism.
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Deficiency of caveolin-1 in Apcmin/+ mice promotes colorectal tumorigenesis.

Friedrich T, Richter B, Gaiser T, Weiss C, Janssen KP, Einwäechter H, Schmid RM, Ebert MP, Burgermeister E.

Dept. of Medicine, Universitätsmedizin Mannheim, Medical Faculty Mannheim, Heidelberg University, 68167 Mannheim, Germany.

Abstract

Caveolin-1 (Cav1), a scaffold protein of membrane caveolae and coactivator of peroxisome proliferator-activated receptor (PPARγ), inhibits oncogenic signaling through Ras and wingless (WNT). However, the in vivo role of Cav1 in colorectal cancer (CRC) remained unknown. To test whether loss of Cav1 accelerates tumorigenesis, we generated a novel mouse model of CRC by crossing C57BL/6 Apcmin/+ with B6129 Cav1 knockout (Cav1-/-) mice. Apcmin/+ Cav1-/- mice developed large, microinvasive and vascularized intraepithelial adenocarcinomas in the distal colon and rectum with higher incidence than Apcmin/+ Cav1+/- and Apcmin/+ Cav1+/+ littermates. Intratumoral gene signatures related to Ras and WNT signaling were elevated, nuclear localization of PPARγ protein and expression of PPARγ-target genes were reduced independently of Cav1. The PPARγ-agonist rosiglitazone prevented tumor formation in mice irrespectively of the Cav1 status and up-regulated expression of the Ras-inhibitory protein docking protein-1 (Dok1). Thus, codeficiency of Cav1 and adenomatous polyposis coli (APC) facilitated formation of CRC, and activation of PPARγ may offer novel strategies for treatment of CRC.

KEYWORDS: APC, PPAR, Ras, WNT, caveolin, colorectal cancer
PLoS One. 2013 Apr 30;8(4):e62215. doi: 10.1371/journal.pone.0062215. Print 2013.

Tissue-Dependent Consequences of Apc Inactivation on Proliferation and Differentiation of Ciliated Cell Progenitors via Wnt and Notch Signaling.

Li A, Chan B, Felix JC, Xing Y, Li M, Brody SL, Borok Z, Li C, Minoo P.

Division of Newborn Medicine, Department of Pediatrics, Los Angeles County+University of Southern California Medical Center, Keck School of Medicine of USC, Los Angeles, California, United States of America.

Abstract

The molecular signals that control decisions regarding progenitor/stem cell proliferation versus differentiation are not fully understood. Differentiation of motile cilia from progenitor/stem cells may offer a simple tractable model to investigate this process. Wnt and Notch represent two key signaling pathways in progenitor/stem cell behavior in a number of tissues. Adenomatous Polyposis Coli, Apc is a negative regulator of the Wnt pathway and a well known multifunctional protein. Using the cre-LoxP system we inactivated the Apc locus via Foxj1-cre, which is expressed in cells committed to ciliated cell lineage. We then characterized the consequent phenotype in two select tissues that bear motile cilia, the lung and the testis. In the lung, Apc deletion induced β-catenin accumulation and Jag1 expression in ciliated cells and by lateral induction, triggered Notch signaling in adjacent Clara cells. In the bronchiolar epithelium, absence of Apc blocked the differentiation of a subpopulation of cells committed to the ciliogenesis program. In the human pulmonary adenocarcinoma cells, Apc over-expression inhibited Jag1 expression and promoted motile ciliogenic gene expression program including Foxj1, revealing the potential mechanism. In the testis, Apc inactivation induced β-catenin accumulation in the spermatogonia, but silenced Notch signaling and depleted spermatogonial stem cells, associated with reduced proliferation, resulting in male infertility. In sum, the present comparative analysis reveals the tissue-dependent consequences of Apc inactivation on proliferation and differentiation of ciliated cell progenitors by coordinating Wnt and Notch signaling.

PLoS Genet. 2013 May;9(5):e1003424. doi: 10.1371/journal.pgen.1003424. Epub 2013 May 2.

Wnt Signaling Regulates the Lineage Differentiation Potential of Mouse Embryonic Stem Cells through Tcf3 Down-Regulation.

Atlasi Y, Noori R, Gaspar C, Franken P, Sacchetti A, Rafati H, Mahmoudi T, Decraene C, Calin GA, Merrill BJ, Fodde R.

Department of Pathology, Josephine Nefkens Institute, Erasmus MC, Rotterdam, The Netherlands.

Abstract

Canonical Wnt signaling plays a rate-limiting role in regulating self-renewal and differentiation in mouse embryonic stem cells (ESCs). We have previously shown that mutation in the Apc (adenomatous polyposis coli) tumor suppressor gene constitutively activates Wnt signaling in ESCs and inhibits their capacity to differentiate towards ecto-, meso-, and endodermal lineages. However, the underlying molecular and cellular mechanisms through which Wnt regulates lineage differentiation in mouse ESCs remain to date largely unknown. To this aim, we have derived and studied the gene expression profiles of several Apc-mutant ESC lines encoding for different levels of Wnt signaling activation. We found that down-regulation of Tcf3, a member of the Tcf/Lef family and a key player in the control of self-renewal and pluripotency, represents a specific and primary response toWnt activation in ESCs. Accordingly, rescuing Tcf3 expression partially restored the neural defects observed in Apc-mutant ESCs, suggesting that Tcf3 down-regulation is a necessary step towards Wnt-mediated suppression of neural differentiation. We found that Tcf3 down-regulation in the context of constitutively active Wnt signaling does not result from promoter DNA methylation but is likely to be caused by a plethora of mechanisms at both the RNA and protein level as shown by the observed decrease in activating histone marks (H3K4me3 and H3-acetylation) and the upregulation of miR-211, a novel Wnt-regulated microRNA that targets Tcf3 and attenuates early neural differentiation in mouse ESCs. Our data show for the first time that Wnt signaling down-regulates Tcf3 expression, possibly at both the transcriptional and post-transcriptional levels, and thus highlight a novel mechanism through which Wnt signaling inhibits neuro-ectodermal lineage differentiation in mouse embryonic stem cells.

PLoS One. 2013 May 1;8(5):e62012. doi: 10.1371/journal.pone.0062012. Print 2013.

Novel Insulin Sensitizer Modulates Nutrient Sensing Pathways and Maintains β-Cell Phenotype in Human Islets.

Rohatgi N, Aly H, Marshall CA, McDonald WG, Kletzien RF, Colca JR, McDaniel ML.

Department of Pathology and Immunology, Washington University in St. Louis, St. Louis, Missouri, United States of America.

Abstract

Major bottlenecks in the expansion of human β-cell mass are limited proliferation, loss of β-cell phenotype, and increased apoptosis. In our previous studies, activation of Wnt and mTOR signaling significantly enhanced human β-cell proliferation. However, isolated human islets displayed insulin signaling pathway resistance, due in part to chronic activation of mTOR/S6K1 signaling that results in negative feedback of the insulin signaling pathway and a loss of Akt phosphorylation and insulin content. We evaluated the effects of a new generation insulin sensitizer, MSDC-0160, on restoring insulin/IGF-1 sensitivity and insulin content in human β-cells. This novel TZD has low affinity for binding and activation of PPARγ and has insulin-sensitizing effects in mouse models of diabetes and ability to lower glucose in Phase 2 clinical trials. MSDC-0160 treatment of human islets increased AMPK activity and reduced mTOR activity. This was associated with the restoration of IGF-1-induced phosphorylation of Akt, GSK-3, and increased protein expression of Pdx1. Furthermore, MSDC-0160 in combination with IGF-1 and 8 mM glucose increased β-cell specific gene expression of insulin, pdx1, nkx6.1, and nkx2.2, and maintained insulin content without altering glucose-stimulated insulin secretion. Human islets were unable to simultaneously promote DNA synthesis and maintain the β-cell phenotype. Lithium-induced GSK-3 inhibition that promotes DNA synthesis blocked the ability of MSDC-0160 to maintain the β-cell phenotype. Conversely, MSDC-0160 prevented an increase in DNA synthesis by blocking β-catenin nuclear translocation. Due to the counteracting pathways involved in these processes, we employed a sequential ex vivo strategy to first induce human islet DNA synthesis, followed by MSDC-0160 to promote the β-cell phenotype and insulin content. This new generation PPARγ sparing insulin sensitizer may provide an initial tool for relieving inherent human islet insulin signaling pathway resistance that is necessary to preserve the β-cell phenotype during β-cell expansion for the treatment of diabetes.

5.444  Int J Cancer. 2013 May 3. doi: 10.1002/ijc.28252. [Epub ahead of print]

Characterization of CACNA2D3 as a putative tumor suppressor gene in the development and progression of nasopharyngeal carcinoma.

Wong AM, Kong KL, Chen L, Liu M, Wong AM, Zhu C, Tsang JW, Guan XY.

Department of Clinical Oncology, The University of Hong Kong, Hong Kong, China; State Key Laboratory of Oncology in Southern China, Sun Yat-Sen University Cancer Center, Guangzhou, China.

Abstract

Apart from β-catenin accumulation, loss of 3p21 is one of the most frequent genetic alterations in numerous malignancies including Nasopharyngeal Carcinoma (NPC). Herein, we characterized a novel candidate tumor suppressor gene (TSG) CACNA2D3, a voltage-dependent subunit alpha 2 delta 3 of a calcium channel complex. Downregulation of CACNA2D3 was frequently detected in primary NPCs and NPC cell lines compared to their non-tumorigenic counterparts. Attenuated CACNA2D3 expression may be associated with Loss of Heterozygosity (LOH) at intragenic SNP sites (rs589281, rs1449325, rs6797113) and/or epigenetic silencing by methylation and histone deacetylation. Given the extensive effects of calcium in cancer, we then investigated the tumor suppressive role and underlying mechanism of CACNA2D3 in the development and progression of NPC. CACNA2D3 was stably transfected into NPC cell lines (C666 and SUNE1) at levels comparative with the normal nasopharynx, alongside siRNA-mediated silencing in an immortalized nasopharyngeal epithelial cell line (NP69) to conduct in vivo and in vitro functional assays. Our findings show that CACNA2D3-mediated increase in intracellular Calcium (Ca2+), can induce mitochondrial-mediated apoptosis, and activation of NLK (through theWnt/Ca2+ pathway) to antagonize Wnt signaling-mediated anchorage-dependent and -independent cell proliferation (via CCND1 and CMYC); invasion (via MMP7); and EMT (via SNAIL). Since the expression pattern of calcium channels and their degree of functionality can change with the progression of cancer, CACNA2D3 may indeed be a promising biomarker for NPC. Our study also warrants further exploration in the potential therapeutic use of existing epigenetic targeting drugs (e.g. 5-Azacytidine, SAHA) to reconstitute CACNA2D3-associated tumor suppression in NPC. 

Mol Biol Rep. 2013 May 8. [Epub ahead of print]

Dishevelled-2 silencing reduces androgen-dependent prostate tumor cell proliferation and migration and expression of Wnt-3a and matrix metalloproteinases.

Yang Y, Jiao L, Hou J, Xu C, Wang L, Yu Y, Li Y, Yang C, Wang X, Sun Y.

Source

Department of Urology, Changhai Hospital, Second Military Medical University, 168 Changhai Road, Shanghai, 200433, People's Republic of China, dryanghui@gmail.com.

Abstract

To identify Dishevelled-2 (Dvl2) is a prostate cancer-associated gene and analyze the effects on the growth and invasive capacity of human prostate cancer (PCa) cells. Dvl2 mRNA expression was measured in PCa cell lines and tissue samples, by real-time reverse transcription PCR (qRT-PCR). Immunohistochemistry was used to examine the distribution of Dvl2 in PCa specimens. Silencing Dvl2 in LNCaP cells, proliferation was measured by the CCK-8 assay, cell motility and invasiveness by scratch wound and transwell migration assays, and Wnt-3a, AR, and matrix metalloproteinase (MMP) expression by western blotting. Dvl2 was overexpressed in LNCaP cells compared with the AI PCa lines DU-145 and PC-3, as well as in the majority of PCa tissue specimens examined by qRT-PCR (14/27, 51.9 %). Dvl2 expression was low in all 10 BPH specimens, weakly positive in 26/104 AD PCa specimens (23.8 %), positive in 60/104 AD PCa specimens (55 %), and strongly positive in all 5 AI PCa specimens. Dvl2 expression was significantly correlated with combined Gleason score (p = 0.02), lymph node metastasis (p = 0.005), and TNM stage (p = 0.015). Silencing of Dvl2 mRNA expression significantly reduced LNCaP cell proliferation, motility, invasiveness and Wnt-3a, AR, MMP-2, and MMP-9 expression. Dvl2 may increase PCa growth and metastasis potential, possibly by upregulating Wnt-3a, AR, and MMP expression. Silencing Dvl2 expression may be an effective treatment strategy for PCa.
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Discovery of Potent and Highly Selective Inhibitors of GSK3b.
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Activator or Inhibitor? GSK-3 as a new drug target.

Takahashi-Yanaga F.

Dept of Clinical Pharmacology, Faculty of Medical Sciences, Kyushu University 3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan; Global Medical Science Education Unit, Faculty of Medical Sciences, Kyushu University 3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan. Electronic address: yanaga@med.kyushu-
Glycogen synthase kinase-3 (GSK-3) is a cytoplasmic serine/threonine protein kinase that phosphorylates and inhibits glycogen synthase, thereby inhibiting glycogen synthesis from glucose. However, this serine/threonine kinase is now known to regulate numerous cellular processes through a number of signaling pathways important for cell proliferation, stem cell renewal, apoptosis and development. Because of these diverse roles, malfunction of this kinase is also known to be involved in the pathogenesis of human diseases, such as nervous system disorders, diabetes, bone formation, inflammation, cancer and heart failure. Therefore, GSK-3 is recognized as an attractive target for the development of new drugs. The present review summarizes the roles of GSK-3 in the insulin, Wnt/β-catenin and hedgehog signaling pathways including the regulation of their activities. The roles of GSK-3 in the development of human diseases within the context of its participation in various signaling pathways are also summarized. Finally, the possibility of new drug development targeting this kinase is discussed with recent information about inhibitors and activators of GSK-3.

PLoS One. 2013 Apr 30;8(4):e62844. doi: 10.1371/journal.pone.0062844. Print 2013.

Suppression of cholangiocarcinoma cell growth by human umbilical cord mesenchymal stem cells: a possible role of wnt and akt signaling.

Liu J, Han G, Liu H, Qin C.

Department of Gastroenterology, Provincial Hospital Affiliated to Shandong University, Jinan, China.

Abstract

Emerging evidence indicates that human mesenchymal stem cells (hMSCs) can be recruited to tumor sites, and affect the growth of human malignancies. However, little is known about the underlying molecular mechanisms. Here, we observed the effects of hMSCs on the human cholangiocarcinoma cell line, HCCC-9810, using an animal transplantation model, and conditioned media from human umbilical cord-derived mesenchymal stem cells (hUC-MSCs). Animal studies showed that hUC-MSCs can inhibit the growth of cholangiocarcinoma xenograft tumors. In cell culture, conditioned media from hUC-MSCs inhibited proliferation and induced apoptosis of tumor cells in a dose- and time-dependent manner. The proliferation inhibition rate increased from 6.21% to 49.86%, whereas the apoptosis rate increased from 9.3% to 48.1% when HCCC-9810 cells were cultured with 50% hUC-MSC conditioned media for 24 h. Immunoblot analysis showed that the expression of phosphor-PDK1 (Ser241), phosphor-Akt (Ser 437 and Thr308), phosphorylated glycogen synthase kinase 3β (phospho-GSK-3β(Ser9)), β-catenin, cyclin-D1, and c-myc were down-regulated. We further demonstrated that CHIR99021, a GSK-3β inhibitor reversed the suppressive effects of hUC-MSCs on HCCC-9810 cells and increased the expression of β-catenin. The GSK-3β activator, sodium nitroprusside dehydrate (SNP), augmented the anti-tumor effects of hUC-MSCs and decreased the expression of β-catenin. IGF-1 acted as an Akt activator, and also reversed the suppressive effects of hUC-MSCs on HCCC-9810 cells. All these results suggest that hUC-MSCs could inhibit the malignant phenotype of HCCC-9810 human cholangiocarcinoma cell line. The cross-talk role of Wnt/β-catenin and PI3K/Akt signaling pathway, with GSK-3β as the key enzyme bridging these pathways, may contribute to the inhibition of cholangiocarcinoma cells by hUC-MSCs.
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Tankyrases as Drug Targets.
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Gene regulatory network for neurogenesis in a sea star embryo connects broad neural specification and localized patterning.
Yankura KA, Koechlein CS, Cryan AF, Cheatle A, Hinman VF.
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Androgens Upregulate Transcription of the Notch Inhibitor Numb in C2C12 Myoblasts via Wnt/beta-catenin Signaling to Tcf Elements in the Numb Promoter.
Liu XH, Wu Y, Yao S, Levine AC, Kirschenbaum A, Collier L, Bauman WA, Cardozo CP.
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The widely used Wnt1-Cre transgene causes developmental phenotypes by ectopic activation of Wntsignaling.
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Foxc2 induces Wnt4 and Bmp4 expression during muscle regeneration and osteogenesis.
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MKRN expression pattern during embryonic and post-embryonic organogenesis in rice (Oryza sativa L. var. Nipponbare)

Hanumant Baburao Wadekar, Vaidurya Pratap Sahi, Eugene Hayato Morita, Shunnosuke Abe
Abstract
Rice MKRN is a member of the makorin RING finger protein gene (MKRN) family, which encodes a protein with a characteristic array of zinc-finger motifs conserved in various eukaryotes. Using non-radioactive in situ hybridization, we investigated the spatio-temporal gene expression pattern of riceMKRN during embryogenesis, imbibition, seminal and lateral root development of Oryza sativa L. var. Nipponbare. MKRN expression was ubiquitous during early organogenesis in the embryo along the apical–basal and radial axes. The expression of MKRN decreased during embryonic organ elongation and maturation compared to early embryogenesis, but increased again during imbibition. Tissue-specific and position-dependent MKRN expression was found during embryonic and post-embryonic root and shoot development. Meristematic cells ubiquitously expressed MKRNtranscripts, while differentiating cells showed a gradual reduction and termination of MKRNexpression. Interestingly, during post-germination MKRN expression was prominent and continued in the metabolically active, differentiated companion cells of the phloem. The differential expression pattern was observed both in the differentiating and differentiated cells. Also, MKRN was expressed in the various developmental stages of the lateral root primordia and the cells surrounding them. Expression of MKRN was also observed after periclinal division of the presumptive pericycle founder cells. The MKRN expression pattern during development of various growth stages suggests an important role of makorin RING finger protein gene (MKRN) in embryonic and post-embryonic organogenesis in both apical–basal and radial developmental axes of rice.
Plant Signal Behav. 2012 Mar;7(3):375-81. doi: 10.4161/psb.19094. Epub 2012 Mar 1.

A molecular insight into Darwin's "plant brain hypothesis" through expression pattern study of the MKRN gene in plant embryo compared with mouse embryo.

Sahi VP, Wadekar HB, Ravi NS, Arumugam TU, Morita EH, Abe S.

Source

Laboratory of Molecular Cell Physiology, Faculty of Agriculture, Ehime University, Matsuyama, Japan. vpsahi@hotmail.com

Abstract

MKRN gene family encodes zinc ring finger proteins characterized by a unique array of motifs (C3H, RING and a characteristic cys-his motif) in eukaryotes. To elucidate the function of the MKRN gene and to draw an analogy between plant root apical meristem and animal brain, we compared the gene expression pattern of MKRN in plant seeds with that of mouse embryo. The spatio-temporal expression of MKRN in seeds of pea and rice was performed using non radioactive mRNA in situ hybridization (NRISH) with DIG and BIOTIN labeled probes for pea and rice embryos respectively. Images of MKRN1 expression in e10.5 whole mount mouse embryo, hybridized with DIG labeled probes, were obtained from the Mouse Genome Database (MGD). MKRN transcripts were expressed in the vascular bundle, root apical meristem (RAM) and shoot apical meristem (SAM) in pea and rice embryos. The spatial annotation of the MKRN1 NRISH of whole mount mouse embryo shows prominent localization of MKRN1 in the brain, and its possible expression in spinal cord and the genital ridge. Localization of MKRN in the anterior and posterior ends of pea and rice embryo suggests to the probable role it may have in sculpting the pea and rice plants. The expression of MKRN in RAM may give a molecular insight into the hypothesis that plants have their brains seated in the root. The expression of MKRN is similar in functionally and anatomically analogous regions of plant and animal embryos, including the vascular bundle (spinal cord), the RAM (brain), and SAM (genital ridge) thus paving way for further inter-kingdom comparison studies.
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SAPK pathways and p53 cooperatively regulate PLK4 activity and centrosome integrity under stress.

Nakamura T, Saito H, Takekawa M.

Source

1] Division of Cell Signaling and Molecular Medicine, Institute of Medical Science, University of Tokyo, Tokyo 108-8639, Japan [2] Department of Cell Signaling and Molecular Medicine, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan [3] Division of Molecular Cell Signaling, Institute of Medical Science, University of Tokyo, Tokyo 108-8639, Japan [4] Department of Biophysics and Biochemistry, Graduate School of Science, University of Tokyo, Tokyo 113-0033, Japan.

Abstract

Polo-like kinase 4 is essential for centrosome duplication, but its hyperactivation causes supernumerary centrosomes. Here we report that polo-like kinase 4 is directly phosphorylated and activated by stress-activated protein kinase kinase kinases (SAPKKKs). Stress-induced polo-like kinase 4 activation promotes centrosome duplication, whereas stress-induced SAPK activation prevents centrosome duplication. In the early phase of stress response, the balance of these opposing signals prevents centrosome overduplication. However, in the late phase of stress response, p53 downregulates polo-like kinase 4 expression, thereby preventing sustained polo-like kinase 4 activity and centrosome amplification. If both p53 and the SAPKK MKK4 are simultaneously inactivated, as is frequently found in cancer cells, persistent polo-like kinase 4 activity combined with the lack of SAPK-mediated inhibition of centrosome duplication conspire to induce supernumerary centrosomes under stress. Indeed, tumour-derived MKK4 mutants induced centrosome amplification under genotoxic stress, but only in p53-negative cells. Thus, our results reveal a mechanism that preserves the numeral integrity of centrosomes, and an unexplored tumour-suppressive function of MKK4.

Sci Signal. 2013 May 7;6(274):ra32. doi: 10.1126/scisignal.2003741.

A Network of Substrates of the E3 Ubiquitin Ligases MDM2 and HUWE1 Control Apoptosis Independently of p53.

Kurokawa M, Kim J, Geradts J, Matsuura K, Liu L, Ran X, Xia W, Ribar TJ, Henao R, Dewhirst MW, Kim WJ, Lucas JE, Wang S, Spector NL, Kornbluth S.

Source

1Department of Pharmacology and Toxicology, Geisel School of Medicine at Dartmouth, Hanover, NH 03755, USA.

Abstract

In the intrinsic pathway of apoptosis, cell-damaging signals promote the release of cytochrome c from mitochondria, triggering activation of the Apaf-1 and caspase-9 apoptosome. The ubiquitin E3 ligase MDM2 decreases the stability of the proapoptotic factor p53. We show that it also coordinated apoptotic events in a p53-independent manner by ubiquitylating the apoptosome activator CAS and the ubiquitin E3 ligase HUWE1. HUWE1 ubiquitylates the antiapoptotic factor Mcl-1, and we found that HUWE1 also ubiquitylated PP5 (protein phosphatase 5), which indirectly inhibited apoptosome activation. Breast cancers that are positive for the tyrosine receptor kinase HER2 (human epidermal growth factor receptor 2) tend to be highly aggressive. In HER2-positive breast cancer cells treated with the HER2 tyrosine kinase inhibitor lapatinib, MDM2 was degraded and HUWE1 was stabilized. In contrast, in breast cancer cells that acquired resistance to lapatinib, the abundance of MDM2 was not decreased and HUWE1 was degraded, which inhibited apoptosis, regardless of p53 status. MDM2 inhibition overcame lapatinib resistance in cells with either wild-type or mutant p53 and in xenograft models. These findings demonstrate broader, p53-independent roles for MDM2 and HUWE1 in apoptosis and specifically suggest the potential for therapy directed against MDM2 to overcome lapatinib resistance.

Genes Dev. 2013 May 1;27(9):1016-31. doi: 10.1101/gad.212282.112.

Global genomic profiling reveals an extensive p53-regulated autophagy program contributing to key p53 responses.

Kenzelmann Broz D, Spano Mello S, Bieging KT, Jiang D, Dusek RL, Brady CA, Sidow A, Attardi LD.

Source

Division of Radiation and Cancer Biology, Department of Radiation Oncology.

Abstract

The mechanisms by which the p53 tumor suppressor acts remain incompletely understood. To gain new insights into p53 biology, we used high-throughput sequencing to analyze global p53 transcriptional networks in primary mouse embryo fibroblasts in response to DNA damage. Chromatin immunoprecipitation sequencing reveals 4785 p53-bound sites in the genome located near 3193 genes involved in diverse biological processes. RNA sequencing analysis shows that only a subset of p53-bound genes is transcriptionally regulated, yielding a list of 432 p53-bound and regulated genes. Interestingly, we identify a host of autophagy genes as direct p53 target genes. While the autophagy program is regulated predominantly by p53, the p53 family members p63 and p73 contribute to activation of this autophagy gene network. Induction of autophagy genes in response to p53 activation is associated with enhanced autophagy in diverse settings and depends on p53 transcriptional activity. While p53-induced autophagy does not affect cell cycle arrest in response to DNA damage, it is important for both robust p53-dependent apoptosis triggered by DNA damage and transformation suppression by p53. Together, our data highlight an intimate connection between p53 and autophagy through a vast transcriptional network and indicate that autophagy contributes to p53-dependent apoptosis and cancer suppression.

Genes Dev. 2013 May 1;27(9):971-4. doi: 10.1101/gad.219147.113.

The family that eats together stays together: new p53 family transcriptional targets in autophagy.

Napoli M, Flores ER.

Source

Department of Biochemistry and Molecular Biology.

Abstract

Autophagy is a biological process that is crucial to maintain cellular homeostasis and is regulated by several metabolic pathways, including the p53 tumor suppressor pathway. In this issue of Genes & Development, Kenzelmann Broz and colleagues (pp. 1016-1031) show how the p53 family as a whole, including p63 and p73, collaborate in controlling autophagy to support tumor suppression.

J Cell Biol. 2013 May 6. [Epub ahead of print]

p53-dependent release of Alarmin HMGB1 is a central mediator of senescent phenotypes.

Davalos AR, Kawahara M, Malhotra GK, Schaum N, Huang J, Ved U, Beausejour CM, Coppe JP, Rodier F, Campisi J.

Source

Lawrence Berkeley National Laboratory, Life Sciences Division, Berkeley, CA 94720.

Abstract

Cellular senescence irreversibly arrests proliferation in response to potentially oncogenic stress. Senescent cells also secrete inflammatory cytokines such as IL-6, which promote age-associated inflammation and pathology. HMGB1 (high mobility group box 1) modulates gene expression in the nucleus, but certain immune cells secrete HMGB1 as an extracellular Alarmin to signal tissue damage. We show that nuclear HMGB1 relocalized to the extracellular milieu in senescent human and mouse cells in culture and in vivo. In contrast to cytokine secretion, HMGB1 redistribution required the p53 tumor suppressor, but not its activator ATM. Moreover, altered HMGB1 expression induced a p53-dependent senescent growth arrest. Senescent fibroblasts secreted oxidized HMGB1, which stimulated cytokine secretion through TLR-4 signaling. HMGB1 depletion, HMGB1 blocking antibody, or TLR-4 inhibition attenuated senescence-associated IL-6 secretion, and exogenous HMGB1 stimulated NF-κB activity and restored IL-6 secretion to HMGB1-depleted cells. Our findings identify senescence as a novel biological setting in which HMGB1 functions and link HMGB1 redistribution to p53 activity and senescence-associated inflammation.
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Cell Death Differ. 2013 May 3. doi: 10.1038/cdd.2013.32. [Epub ahead of print]
GAPDH binds to active Akt, leading to Bcl-xL increase and escape from caspase-independent cell death.
Jacquin MA, Chiche J, Zunino B, Bénéteau M, Meynet O, Pradelli LA, Marchetti S, Cornille A, Carles M, Ricci JE.

Source

1] Inserm, U1065, Centre Méditerranéen de Médecine Moléculaire (C3M), équipe 'contrôle métabolique des morts cellulaires', Nice, France [2] Faculté de Médecine, Université de Nice-Sophia-Antipolis, Nice, France.

Abstract

Increased glucose catabolism and resistance to cell death are hallmarks of cancers, but the link between them remains elusive. Remarkably, under conditions where caspases are inhibited, the process of cell death is delayed but rarely blocked, leading to the occurrence of caspase-independent cell death (CICD). Escape from CICD is particularly relevant in the context of cancer as apoptosis inhibition only is often not sufficient to allow oncogenic transformation. While most glycolytic enzymes are overexpressed in tumors, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) is of particular interest as it can allow cells to recover from CICD. Here, we show that GAPDH, but no other glycolytic enzymes tested, when overexpressed could bind to active Akt and limit its dephosphorylation. Active Akt prevents FoxO nuclear localization, which precludes Bcl-6 expression and leads to Bcl-xL overexpression. The GAPDH-dependent Bcl-xL overexpression is able to protect a subset of mitochondria from permeabilization that are required for cellular survival from CICD. Thus, our work suggests that GAPDH overexpression could induce Bcl-xL overexpression and protect cells from CICD-induced chemotherapy through preservation of intact mitochondria that may facilitate tumor survival and chemotherapeutic resistance.Cell Death and Differentiation advance online publication, 3 May 2013; doi:10.1038/cdd.2013.32.

J Cell Physiol. 2013 Apr 29. doi: 10.1002/jcp.24361. [Epub ahead of print]
Akt inhibition promotes hexokinase 2 redistribution and glucose uptake in cancer cells.
Neary CL, Pastorino JG.

Source

Department of Molecular Biology, School of Osteopathic Medicine, University of Medicine and Dentistry of New Jersey, Stratford, NJ, 08084.

Abstract

Hexokinase II (HK2), the enzyme that catalyzes the first committed step of glycolysis, is overexpressed in many cancers, as is the central signaling kinase Akt. Akt activity promotes HK2 association with the mitochondria, as well as glucose uptake by cancer cells. In HeLa cervical cancer cells, Akt inhibitor IV (Ai4) increased nuclear HK2 localization, while in MDA-MB-231 breast cancer cells, Ai4 merely induced cytoplasmic redistribution without increased nuclear accumulation. Small interfering RNA (siRNA) directed against Akt confirmed the effect in HeLa cells. Next, we treated the cells with clotrimazole (CTZ), which detaches HK2 from the mitochondria, or leptomycin B (LMB), which promotes HK2 nuclear accumulation, and determined the effect on HK2 subcellular distribution. In both cell lines, CTZ detached HK2 from the mitochondria, without substantially increasing nuclear HK2, while LMB increased nuclear HK2, without redistributing cytoplasmic HK2. Contrary to expectations, Akt inhibition promoted glucose uptake in both cell lines, suggesting that Akt inhibition may increase glucose uptake by detaching HK2 from the mitochondria. In both cell lines, CTZ and LMB increased glucose uptake. However, the results in the HeLa cells showed greater effects: CTZ increased glucose uptake to a similar degree to Ai4, while LMB was far more effective than either. These data suggest that both detachment of HK2 from the mitochondria and increased nuclear HK2 are important for Ai4-induced increased glucose uptake. J. Cell. Physiol. © 2013 Wiley Periodicals, Inc.
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